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SUBJECT: 


Great  Lakes  Eegion  Jurisdictions 
Conference  to  Study  Water  Levels 


Energy  and  Resources  Management  Minister,  J.R.  Simonett, 
today  announced  that  a  conference  will  be  held  in  Toronto  next 
Monday  to  study  the  general  problem  of  lake  levels  and  internal 
conditions  arising  from  lowered  water  tables  and  drought. 

Prime  Minister  Robarts,  who  announced  the  conference  last 
month,  will  chair  the  meeting.     It  will  be  attended  by  delegations 
headed  by  governors  or  high-ranking  officials  from  eight  states 
bordering  the  Great  Lakes,  namely,  Illinois,  Indiana,  Michigan, 
Minnesota,  New  York,  Ohio,  Pennsylvania  and  Wisconsin,  as  well  as 
representatives  of  the  Ontario,  Quebec  and  Federal  government. 

Mr.  Simonett  will  review  water  resources  management  in 
Ontario  and  outline  Ontario's  problems  arising  from  low-water  levels. 

R.J.  Boyer,  2nd  vice-chairman  of  Ontario  Hydro,  will 
present  Hydro's  views  on  low-water  levels  which  have  drastically 
reduced  the  output  of  hydro-electric  stations  in  the  province. 

It  is  proposed  that  spokesmen  for    the  delegates  from  each 
of  the  Jurisdictions  will  present  briefs  looking  towards  a  common 
solution  to  the  problem  of  low-water  levels. 

The  conference  will  convene  in  the  Royal  York  Hotel  at 

9:00  a.m. 
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Great  Lakes  Region  Water  Conference 

DATE 


June  29,  1964 


The  Honourable  John  P.  Robarts,  Prime  Minister  of  Ontario , 
welcomed  Governor  Otto  Kerner  of  Illinois,  Governor  Matthew  E. 
Welsh  of  Indiana,  Resources  Minister  Rene  Levesque  of  Quebec, 
and  delegations  of  senior  officials  from  Michigan,  Minnesota, 
New  York,  Ohio,  Pennsylvania  and  Wisconsin. 

The  Government  of  Ontario,  which  sponsored  the  conference, 
was  represented  by  several  Cabinet  Ministers  and  other  senior 
officials. 

The  conference  was  called  due  to  the  growing  concern 
regarding  the  acute  problems  arising  from  fluctuations  of  the 
waters  of  the  Great  Lakes  affecting  their  use  for:  industrial 
and  domestic  purposes,  navigation,  power,  recreation,  agriculture, 
fisheries,  and  water  diversions.     Of  equal  concern  to  the  con- 
ference were  the  problems  of  pollution  control  and  the  lowered 
water  tables  in  the  inland  areas. 

The  provinces  have  offered  to  co-operate  to  the  fullest 
extent  with  the  Great  Lakes  Commission,  representing  the  eight 
neighboring  Great  Lakes  states  attending  the  conference. 

Delegates  commended  Prime  Minister  Robarts  for  calling 
the  meeting  and  unanimously  agreed  that  all  jurisdictions 
represented  at  the  conference  urge  their  federal  governments  to 
refer  the  problems  of  water  management  in  the  Great  Lakes  to  the 
International  Joint  Commission  for  the  immediate  undertaking  of 
a  special  and  comprehensive  study. 

As  a  considerable  amount  of  data  is  already  available, 
it  was  felt  by  delegates  that  consideration  be  given  to  calling 
a  further  meeting  at  the  earliest  date  possible  for  a  report  on 
the  progress  achieved. 
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Short  press  session  for  photographs  in 

the  Alberta  Room,  Royal  York  Hotel,  Toronto,, 

Address  of  Welcome  to  delegations 
and 

Statement  of  Conference  purpose  in  respect  of  water 
for  food,  health,  navigation,  power,  recreation  and 
other  uses: 

Honourable  John  P0  Robarts,  Q.C.,  M.P.P. 

9:30  A.M.  Water  Resources  Management  in  Ontario: 

Honourable  John  R.  Simonett,  M.P.P. , 
Minister, 

Department  of  Energy  and  Resources 
Management  of  Ontario. 

9:50  A.M.  Review  of  present  and  past  Great  Lakes  Water  Levels 

and  their  effect  on  Ontario  Hydro  installations: 

Mr,  R.J.  Boyer,  M.P.P., 
2nd  Vice-Chairman, 

The  Hydro-Electric  Power  Commission  of  Ontario 

10:15  A.M.  Water  Resources  Management  in  other  jurisdictions: 

Statements  by  delegations  will  be  heard 
in  the  following  alphabetical  order: 

Illinois 
Indiana 

12:30  P.M.  Adjourn  for  Ontario  Government  Michigan 

Luncheon,  Quebec  Room,  Royal  Quebec 
York  Hotel,  Toronto  Minnesota 

New  York 
Ohio 

2:00  P.M.  Conference  reassembles,  and  Pennsylvania 

statements  continue „  Wisconsin 

Presentations  to  and  discussions  at  Conference 
reviewed  and  summarized: 

Honourable  J.W.  Spooner,  M.P.P., 
Minister, 

Department  of  Municipal  Affairs  of  Ontario » 

Closing  remarks  by  the  Chairmane 

Press  session., 

6:00  P.M.  Reception 

and 

6:45  P.M.  Dinner,  tendered  by  the  Government  of  Ontario. 
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It  is  a  great  pleasure  to  welcome  to  this  Conference, 
which,  will  deal  with  the  important  subjects  of  our  water  levels 
in  the  Great  Lakes  and  water  resources  generally,  delegations 
from  the  States  of  Minnesota,  Wisconsin,  Illinois,  Indiana,  Michigan, 
Ohio,  New  York  and  the  Commonwealth  of  Pennsylvania,  as  well  as 
our  sister  province  of  Quebec  and  representatives  from  the 
Government  of  Canada. 

At  the  outset  may  I  hasten  to  inform  you  that  I  under- 
stand that,  since  the  announcement  concerning  the  holding  of  this 
Conference,  the  Government  of  Canada,  after  discussions  and  agree- 
ment with  other  Governments  concerned,  intends  to  propose  that 
this  problem,  in  all  its  various  phases,  be  submitted  to  The 
International  Joint  Commission.     It  will  be  a  very  great  achievement 
indeed  if  our  interest  in  tackling  this  problem  renders  it  possible 
for  the  Canadian  Government  and  the  United  States  Government  to 
cause  a  study  to  be  undertaken  of  the  problem  with  a  view  to  its 
correction  and  finding  a  solution.     To  those  who  conduct  such  a  study, 
the  information  available  from  our  Conference  will  be  of  inestimable 
value  in  their  deliberations  and  research, 

I  felt  that  it  was  proper  that  the  Province  of  Ontario 
should  act  as  host  to  this  Conference  and  should  take  the  initiative 
in  its  organization.     As  may  be  seen  from  the  chart  on  display, 
while  all  of  you  are  involved  with  some  portion  of  the  southern 
boundary  of  the  Great  Lakes  System,  practically  the  whole  northern 
boundary  lies  within  the  Province  of  Ontario.     Thus  we  have  a  greater 
interest  probably  than  any  other  single  jurisdiction. 
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It  is  interesting  to  note  that  while  we  have  3685  miles 
of  boundary  in  this  province,  only  900  of  those  miles  are  located 
on  land. 

I  am  delighted  also  at  the  witness  that  this  Conference 
hears  to  the  great  degree  of  co-operation  that  has  always  existed 
between  the  Government  of  Ontario  and  the  Governments  of  the  States 
of  the  American  Union.     During  my  years  in  government,  we  have  in 
many  different  fields  drawn  on  the  experience  and  knowledge  of 
various  States  of  the  Union  in  respect  of  highways,   air  pollution, 
highway  construction  and  financing,  registration  of  automobiles 
and  many  other  subjects  of  common  interest.     This  meeting  today  is 
but  another  sample  of  this  co-operation.     In  calling  this  Conference 
and  inviting  you  to  it  to  discuss  these  common  problems,  I  was 
aware  that  the  areas  involved  are  so  vast  that  they  completely  over- 
lap political  boundaries.     The  solution  to  our  difficulties  in 
the  long-range  plans  that  must  be  made  will  require  the  same  high  degree 
of  co-operation  which  has  been  so  evident  in  the  past. 

I  do  not  think  that  any  of  us  in  attending  this  Conference 
today  believe  that  we  will  be  able  to  devise  in  the  short  time 
available  any  immediate  courses  of  action.     On  the  other  hand,  I 
think  that  we  are  all  aware  that  recurring  low  levels  in  the  Great 
Lakes  themselves,  and  the  growing  shortages  of  water  inland  from 
the  Lakes,  create  long-range  problems  which  must  receive  our 
immediate  consideration.     It  seems  to  me  that  we  have  as  individual 
jurisdictions  many  common  situations  which  will  require  attention,, 
Moreover,  each  jurisdiction  perhaps  has  unique  problems  of  its 
own.     At  this  Conference  we  will  have  an  opportunity  of  putting 
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before  one  another  the  problems  that  we  face  as  individual  juris- 
dictions.    We  will  then  have  gathered  together,  in  one  place,  for 
the  first  time,  a  complete  picture  of  how  each  of  our  jurisdictions 
is  situated  in  regard  to  water,  its  provision,  its  use,  its  treat- 
ment and  the  effect  of  fluctuating  levels  in  our  lakes  and  on  our 
shores.     It  seems  to  me  that  this  information  can  serve  several 
purposes.     First  of  all,  we  will  be  aware  of  those  areas  of 
difficulty  which  we  share  in  common.     Further,  we  will  be  aware  of 
the  specific  problems  faced  by  individual  jurisdictions.     It  is 
apparent,  as  well,  that  we  will  be  aware  of  what  our  neighbours 
are  doing  to  meet  these  specific  problems.     This,  of  course,  can 
lead  to  co-operation  and  should  be  very  instructive  for  us  all. 

The  comments  made  here  will  be  summarized  and  distributed 
to  you  all  in  due  course  and  to  anyone  else  who  may  be  interested. 
The  results  of  this  Conference  will  form  the  basis  of  further 
research  and  investigation  in  deciding  what  courses  of  action 
should  be  taken.     In  the  event  that  these  matters  are  dealt  with 
on  an  international  basis  by  the  senior  levels  of  government,  the 
submissions  made  here  will  be  very  valuable  in  assessing  the  problem 
in  its  entirety  and  in  ensuring  that  any  course  of  action  that 
may  be  suggested  will  be  such  as  to  meet  all  the  requirements  as 
we  see  them  from  this  Conference. 

I  would  hope  also  that  we  will  be  able  to  fix  attention 
upon  the  very  serious  nature  of  the  results  flowing  from  low  lake 
levels  and  the  gradual  disappearance  of  our  ground  water  supplies. 
We,  in  Ontario,  have  been  dealing  with  this  problem  for  many  years 
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and  the  Honourable  Mr.  Simonett ,  Minister  of  Energy  and  Resources 
Management,  will  speak  to  you  briefly  about  our  situation  in 
Ontario  and  the  various  means  and  methods  that  we  have  taken  to 
meet  it.     Mr.  Boyer,  who  is  a  member,  and  the  Second  Vice-Chairman 
of  The  Hydro-Electric  Power  Commission  of  Ontario,  as  well  as  being 
a  Member  of  our  Legislature,  will  speak  briefly  about  the  effect 
of  loitf  water  levels  in  the  lakes  upon  our  very  important  hydro- 
electric poller  system.     They  will  be  followed  by  the  spokesman  for 
each  of  the  various  jurisdictions  in  the  alphabetical  order  in 
which  they  appear  on  your  Agenda. 

I  hope  you  will  feel  free  to  ask  any  questions  you  may 
wish  at  the  end  of  each  presentation. 
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WATER  RESOURCES  MANAGEMENT  IN  ONTARIO 


A  few  weeks  ago  4,000  leaders  in  the  field  of  waterworks 
and  water  resources  from  all  parts  of  this  continent  and  from 
Europe  met  in  Toronto  to  discuss  a  problem  of  common  concern  -  how 
to  develop  and  manage  our  water  resources  so  that  they  may  be  of 
maximum  benefit  to  people  living  to-day  and  to  future  generations „ 

Another  common  problem  of  some  magnitude ,  plaguing  us 
today,  is  the  present  level  of  the  Great  Lakes,  which  is  in 
striking  contrast  to  the  circumstances  of  almost  a  decade  ago 
when  high  water  levels  posed  substantial  difficulties  of  another 
kind. 

It  is  within  the  purposes  of  this  Conference,  to  deal 
with  the  general  problem  of  lake  levels  and  -  of  equal  concern  - 
the  lowered  water  tables  and  drought  areas  inland. 

The  fluctuation  of  these  water  levels,  both  in  the 
lakes  and  inland,  affect  the  supply  of  water  for  agriculture, 
for  the  home,  for  power  generation,  for  industry,  for  port 
facilities,  for  navigation  and  for  other  required  public  and 
private  uses.     These  are  the  problem  areas  and  the  extremes  of 
their  stage  demand  recognition  and  emphasize  the  need  for 
remedial  action  by  whatever  authority  has  the  responsibility 
and  power  to  proceed,,     That  is  why  this  Conference  on  Water 
Resources,  involving  the  jurisdictions  in  the  Great  Lakes  Region, 
has  been  called,  and  is  at  work  to-day,  to  discuss  in  all  its 
aspects  a  common  problem  and  what  can  be  done  about  it . 

It  may  seem  paradoxical  that  we  in  Ontario  along  with 
other  jurisdictions  have  water  problems.     Seventeen  percent  of 
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the  area  of  the  province  is  made  up  of  fresh  water  lakes  and  rivers 0 
Its  boundaries  are  largely  formed  by  lakes  and  rivers,  including 
the  Great  Lakes  and  the  St „  Lawrence  Waterway  along  its  southern 
border.     The  average  precipitation  varies  from  28  inches  in  northern 
Ontario  to  33  inches  in  southern  Ontario  <,     In  spite  of  the  seemingly 
inexhaustible  supply  of  fresh  water  and  the  fact  that  90  percent  of 
the  6Yz  million  people  in  Ontario  live  withir  50  miles  of  one  of  the 
Great  Lakes,  the  province  is  having  to  deal  with  an  increasing 
number  of  water  problems » 

Almost  70  percent  of  the  population  of  Ontario  is  served 
by  public  water  works  systems e     Fifteen  percent  is  supplied  with 
water  from  inland  lakes  and  rivers,  4-2  percent  from  ground  water 
sources,  and  4-3  percent  from  the  Great  Lakes  system0     In  rural 
and  urban  areas  alike,  the  per  capita  consumption  of  water  is 
increasing,,     It  has  been  estimated  that,  exclusive  of  water  used 
by  hydro  and  thermal  generating  stations ,  5  billion  gallons  of 
water  are  used  daily  for  public,  industrial,  irrigation,  and 
private  domestic  purposes  in  Ontario 0 

Rapid  residential  and  industrial  development  since 
194-5  has  produced  many  water  problems  necessitating  a  reappraisal 
of  existing  facilities  and  the  location  of  new  sources  of  supply0 
Increased  agricultural,  irrigation  and  recreational,  use  of  water 
have  added  to  the  water  problems  in  rural  areas  where  locals 
unfavourable  hydrologic  conditions  exist 0 

In  recent  years  a  deficiency  of  precipitation  in  certain 
areas  of  the  province  has  resulted  in  water  supply  problems  in- 
volving the  use  of  shallow  wells  and  the  smaller  streams 0 
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The  problem  of  water  pollution  is  related  directly  to 
the  development  of  water  resources,  and  its  control  has  become  of 
major  importance  in  the  centres  of  industrial  and  municipal  ex- 
pansion.    In  this  regard  it  may  be  noted  that  the  International 
Joint  Commission  is  engaged  in  continuing  pollution  studies  in 
the  Great  Lakes 0 

GOVERNMENT  AGENCIES  WITH  WATER  RESOURCES  MANAGEMENT  PROGRAMS 

The  Province  of  Ontario  has  been  aware  of  the  need  for 
a  comprehensive  water  resources  management  program  for  many  years 0 
Several  government  departments  and  two  commissions  are  engaged 
in  a  number  of  programs  dealing  with  the  development  and  control 
of  various  aspects  of  water  resources.     The  departments  and 
commissions  are  the  departments  of  Agriculture,  Energy  and 
Resources  Management,  Health,  Lands  and  Forests,  and  Public  Works • 
The  commissions  are  The  Hydro-Electric  Power  Commission  of  Ontario 
and  The  Ontario  Water  Resources  Commission,,     Some  of  the  other 
departments  whose  programs  are  related  to  the  development  or 
management  of  water  resources  are  those  of  Economics  and  Development 
Highways,  Municipal  Affairs,  and  Tourism  and  Information,, 

By  legislation  passed  at  the  1964  session  of  the  legis- 
lature, the  Department  of  Energy  and  Resources  Management  was 
established,,     The  Minister  of  the  new  department  has  responsibility 
for  several  agencies  active  in  the  field  of  water  resources 0  This 
undertaking,  in  conjunction  with  other  recent  legislative  enactments 
related  to  water  and  pollution  control,  reflects  the  government's 
concern  in  regard  to  increased  demand  for  adequate  water  supplies 
and  emphasizes  the  long-range  program    to   deal  effectively  with 
the  problem,, 
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Now  let  me  review  briefly  the  programs  of  the  various 
government  agencies  concerned  with  water  resources  management,, 
Department  of  Agriculture 

The  Ontario  Department  of  Agriculture  carries  on  a  wide 
range  of  programs  in  land  and  water  management  for  the  maximum 
utilization  of  the  water  resources  in  the  agriculturally  settled 
regions  of  the  province.     These  programs  are  implemented  through 
the  branches  and  institutions  of  the  department  and  include 
research,  education,  extension,  and  development  projects. 

A  variety  of  research  studies  in  hydrology  have  been 
carried  out  at  the  Ontario  Agricultural  College.     These  have 
aimed  at  a  better  understanding  of  hydrologic  principles  and 
are  not  limited  specifically  to  agricultural  problems.     In  its 
educational  programs,  the  College  places  a  major  emphasis  on  water 
management     and  has  attracted  for  training  in  this  field,  students 
from  several  Canadian  and  foreign  universities. 

The  extension  programs  of  the  department  encourage 
cultural  practices  that  increase  the  availability  of  water  for 
crop  production,  reduce  erosion,  and  store  excess  runoff  water 
in  ponds  and  dugouts e 

The  main  development  projects  of  the  department  deal 
with  ARDA,  farm  ponds,  emergency  farm  water  supply,  and  northern 
Ontario  water  supply.     Under  the  Agricultural  Rehabilitation  and 
Development  Act  the  ARDA  Branch  of  the  department  supervises 
federal  financial  assistance  in  the  construction  of  rural  water 
supply  reservoirs,  the  acquisition  of  natural  water  storage  areas, 
and  the  improvement  of  major  drainage  outlets.     The  farm  pond 
program  was  augmented  by  the  Ontario  government  this  year  to 
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stimulate  the  construction  of  farm  ponds  and  small  dams,,  While 

the  policy  making  and  the  financing  for  the  farm  pond  program 

are  in  the  Department  of  Energy  and  Resources  Management,  the 

administration  of  it  is  in  the  Department  of  Agriculture o  The 

emergency  farm  water  supply  program  provides  for  a  guarantee 

of  payment  of  a  loan  for  the  purpose  of  defraying  transportation 

and  purchase  costs  of  emergency  water  supplies „     Under  the  northern 

Ontario  water  supply  program,  grants  are  made  available  to  farmers 
for  approved  projects  for  obtaining  satisfactory  farm  water  supplies. 
Department  of  Economics  and  Development 

The  Department  of  Economics  and  Development  is  concerned 
with  the  economic  ramifications  of  water  resource  policies  and 
their  potential  effect  on  development  within  the  province .  Under 
the  department's  regional  development  program,  local  associations 
have  been  formed  which  have  provided  a  focal  point  and  forum  for 
the  discussion  of  problems  common  to  groupings  of  municipal  and 
county  entities 0     Some  of  the  problems  being  faced  are  water 
pollution,  lake  levels,  and  the  disappearance  of  waterfront 
recreational  lands 0 

The  Special  Research  and  Surveys  Branch  of  the  department 
prepares  regional,  economic,  survey  reports  for  the  ten  economic 
regions  of  the  province  v/ith  an  assessment  of  the  factors  relevant 
to  the  economy  of  the  region,  including  water  supply . 
Department  of  Energy  and  Resources  Management 

The  Department  of  Energy  and  Resources  Management  has  a 
major  responsibility  in  the  field  of  water  resources  management 
through  its  Conservation  Authorities  Branch  and  the  two  commissions 
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reporting  to  Cabinet  through  its  Minister  -  The  Hydro-Electric 
Power  Commission  of  Ontario  and  The  Ontario  Water  Resources 
Commission* 

The  Conservation  Authorities  Branch  administers  The 
Conservation  Authorities  Acto     A  total  of  4-68  participating 
municipalities,  covering  an  area  of  219952  square  miles  have 
been  organized  into  32  river  valley  conservation  authorities 
throughout  Ontario » 

The  most  important  and  costly  phase  of  the  work  of 
the  Conservation  Authorities  is  the  construction  of  water  conserv- 
ation and  flood  control  projects .     On  smaller  schemes  the 
province's  contribution  amounts  to  50  percent  of  land  acquisition 
and  construction  costs.     The  grant  in  larger  capital  works  is 
37 • 5  percent  and  is  supplemented  in  most  cases  by  a  further  37 • 5 
percent  grant  from  the  federal  government 0     The  Authorities  are 
responsible  for  raising  the  remainder  from  their  participating 
municipalities o     The  total  cost  of  the  projects  completed,  under 
way,  or  planned  at  the  present  time  amounts  to  nearly  $136  million. 

The  recent  policy  of  the  Ontario  government  announced 
by  the  Minister  of  Energy  and  Resources  Management  whereby  grants 
for  the  construction  of  water  supply  reservoirs  will  be  increased 
from  50  percent  to  75  percent  is  designed  to  stimulate  the 
construction  of  such  water  supply  reservoirs 0     These  should  increase 
water  supplies  in  rural  areas,  improve  streamflow  conditions,  and 
should  help  to  raise  ground  water  levels 0 
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THE  HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO 

The  Hydro-Electric  Power  Commission  of  Ontario  operates 
under  the  Power  Commission  Act  of  1907?  giving  effect  to  the 
principle  that  the  water  powers  of  Ontario  should  "be  conserved 
and  developed  for  the  benefit  of  the  people  of  the  province „  The 
Commission  now  operates  sixty-five  hydro-electric  plants  on  many 
rivers  throughout  the  province  with  a  total  dependable  capacity  of 
over  five  million  kilowatts,,     At  present,  Ontario  has  invested 
some  SlK  billion  in  hydro-electric  plants 0     While  thermal  electric 
generating  stations  are  now  necessary  to  meet  the  increasing  loads, 
the  remaining  hydro-electric  resources  are  being  steadily  developed,, 
Two  hydro-electric  stations  are  now  under  construction  in  the  further 
harnessing  of  the  Mattagami  River  in  Northern  Ontario 0 

To  obtain  maximum  benefit  from  the  water  power  resources, 
over  thirty  storage  dams  have  been  constructed  and  are  operated 
by  the  Commission0     These  dams  conserve  water  by  impounding  the 
spring  floods  and  in  so  doing  frequently  reduce  the  damage  that 
would  otherwise  occur  downstream  from  flooding  and  erosion,, 

To  obtain  information  for  the  efficient  use  of  the 
water  power  resources,  programs  for  the  measurement  of  snowfall, 
rainfall ,  ground  water,  water  levels,  and  stream  flows  are  carried 
out  in  co-operation  with  departments  and  agencies  of  the  Ontario 
Government  and  of  the  Government  of  Canada » 

Hydro-electric  power  production  is,  of  course,  con- 
siderably affected  by  variations  in  water  flow  in  rivers  and  lakes . 
Ontario  Hydro  has  major  power  developments  on  the  Great  Lakes 
System,  at  Niagara  and  on  the  St0  Lawrence  River „     The  installed 
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capacity  at  these  sites  totals  over  3,000,000  kilowatts  and  the 
investment  totals  some  $3/4-  billion,,     Variations  in  lake  levels 
mean  variations  in  flow  available  for  power  production,,     The  year 
1963  was  one  of  the  lowest  years  on  record,  and  it  is  interesting 
to  compare  the  power  output  at  Niagara  and  St.  Lawrence  in  1963 
with  that  which  would  have  resulted  from  the  average  flows  of 
the  last  hundred  years. 

Power  Output  1963  16,160,000  Mwh 

Power  Output,  average  100  years  19,640,000  Mwh 

Loss  in  Output  compared  to  average  ..........  35,4-80,000  Mwh 

Value  of  Replacement  Power  0 .  .<> . ...  . .  ......  .  •  $10,500,000 

Equivalent  tons  of  coal  required 

for  replacement  „*<,<>..   1,4-00,000  tons 

While  variations  in  flow  and  power  output  must  be  expected,  the 
magnitude  of  the  economic  effect  of  level  variations  indicates 
their  importance »     Ontario  Hydro,  is  therefore,  vitally  interested 
in  the  efficient  regulation  and  conservation  of  water  resources, 
The  Ontario  Water  Resources  Commission 

Through  The  Ontario  Water  Resources  Commission  Act 
passed  in  1957$  the  Legislature  indicated  its  intention  that  The 
Ontario  Water  Resources  Commission  should  be  the  principal  agency 
responsible  for  the  development,  treatment,  and  management  of 
water  resources  in  the  Province  of  Ontario .     The  nucleus  of  the 
staff  of  the  Commission  in  its  formative  stages  was  obtained 
from  several  government  departments  engaged  in  water  resources 
programs . 

The  main  programs  of  the  Commission  are  described 
briefly  belows 


Construction  Projects  -  The  Commission  enters  into  Agreements 
with  municipalities  to  construct  water  works,  sewage  treatment 
plants,  and  pipe  lines  under  favourable  conditions  of  financing 
and  engineering  supervision,,     A  total  of  126  water  projects  at 
an  estimated  cost  of  S28  million  and  170  sewage  projects  at  an 
estimated  cost  of  $84  million,  have  been  undertaken  with  191 
participating  municipalities 0 

Hydrologic  Data  -  Basic  hydrologic  data  are  collected  and 
assembled  for  government  and  public  usee     The  data  are  obtained 
from  water  well  drilling  contractors  licensed  by  the  Commission, 
and  from  well  observation  and  streamflow  measurement  programs,, 

Laboratory  Investigations  and  Procedures  -  Information 
concerning  bacterial  conditions  of  the  water  resources  of  the 
province  are  supplied  by  the  Commission  laboratory,.  Equipment 
and  chemicals  are  evaluated  with  respect  to  their  application 
in  the  treatment  of  sewage,  water,  and  industrial  wastes „  The 
effect  of  algicides,  herbicides,  and  industrial  wastes  on 
aquatic  life  are  examined „     Field  and  laboratory  studies  are  made 
of  problems  related  to  chemical,  bacteriological  and  biological 
processes  that  occur  in  private  and  municipal  water  supplies,, 

Operation  of  Water  Works  and  Sewage  Treatment  Plants  -  The 
water  works  and  sewage  treatment  plants  constructed  as  projects 
under  agreement  with  municipalities  are  operated  by  the  Commission,, 
The  locating,  training,  and  supervising  of  staff  to  operate  an 
average  of  35  new  plants  each  year  provides  a  continuing  challenge „ 
A  total  of  204  projects  are  presently  in  operation  under  the 
supervision  of  the  Commission0 
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Pollution  and  Industrial  Waste  Control  -  The  Commission  has 
placed  considerable  emphasis  on  the  importance  of  its  pollution 
control  program,.     Its  legislation  in  this  field  ranks  with  the 
"best  on  the  continent o     Several  hundred  county,  municipal  and 
stream  pollution  surveys  are  conducted  annually 0 

The  investigation  of  the  sources,  causes,  and  possible 
effects  of  industrial  wastes  is  carried  on  routinely  by  the 
Commissiono     The  investigations  involve  single,  small-industry 
problems  as  well  as  large,  integrated  industries  such  as  pulp 
and  paper  mills,  steel  mills,  and  mining  and  smelting  complexes <, 

Research  -  A  program  of  applied  research  is  maintained  in  an 
effort  to  solve  current  water  problems 0 

Supervision  of  Public  Water  Supplies  and  Sewage  Systems  -  The 
Commission  is  responsible  for  the  supervision  of  the  690  water 
works  systems  and  the  401  sewage  treatment  plants  in  the  province o 
This  is  accomplished  through  regular  visitation  and  inspection  of 
the  plants  when  methods  of  treatment  are  studied  and  samples  are 
collected  to  determine  the  efficiency  and  safety  of  the  treatment 
being  provided 0     The  plans  of  all  proposed  municipal  water  and 
sewage  projects  must  be  approved  by  the  Commission,, 

Water  Resources  Surveys  -  The  Commission  is  actively  engaged 
in  four  types  of  water  resources  surveys  §     ground  water,  county, 
river  basin  hydrology,  and  base  flow  conditions  in  small  streams,, 
These  are  designed  to  assist  municipalities  and  individuals  to 
locate  adequate  supplies  of  water  and  to  make  maximum  use  of  the 
supplies  that  are  available » 

Water  Management  -  Amendments  to  The  Ontario  Water  Resources 
Commission  Act  have  given  the  Commission  the  power  to  control  by 
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permit  the  taking  of  all  ground  and  surface  water  over  10,000 
gallons  a  day,  provided  the  taking  is  not  for  domestic,  livestock, 
or  fire  fighting  purposes .     Over  39000  permits  involving  the 
taking  of  1  billion  gallons  of  water  a  day  have  been  issued  since 
the  program  was  initiated  in  1961.     Permits  are  being  issued  at 
the  rate  of  approximately  25  a  month  at  the  present  time. 

Steady  expansion  of  the  above  programs  of  the  Commission 
since  it  was  formed  in  1956  reflect  the  rapidly  increasing  use 
being  made  of  the  water  resources  in  Ontario  by  its  people  and 
industries,,     It  has  placed  ever-increasing  responsibilities  on 
the  Commission  to  maintain  its  water  quality  objectives 0 
Department  of  Health 

The  Ontario  Department  of  Health  and  the  local  boards  of 
health  throughout  Ontario  are  concerned  with  the  quality  of  public 
and  private  drinking  and  bathing  water  supplies  in  relation  to 
public  health  in  the  province. 

Effective  programs  of  environmental  sanitation  have 
greatly  reduced  the  pollution  of  our  water  resources  by  sewage 
and  refuse  disposal  operations.     Public  education  in  proper 
methods  of  private  sewage  disposal  and  in  the  techniques  of 
drinking  water  disinfection  has  been  an  important  element  in 
preventing  water  borne  disease. 

The  Laboratory  Branch  of  the  Department  of  Health  has 
for  many  years  provided  a  free  service  to  the  public  for  the 
bacteriological  examination  of  drinking  water  samples.  The 
department  also  provides  for  radiological  examination  of  water 
through  its  Industrial  Hygiene  Branch. 
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Department  of  Lands  and  Forests 

The  objective  of  the  water  resources  management  program 
of  the  department  is,  and  has  been,  to  preserve,  maintain,  regulate 
and  control  the  use  of  water  in  a  manner  which  interferes  least 
with  its  natural  state 0 

The  major  Acts  administered  by  the  Department  in  dealing 

with  control  of  water  in  Ontario  are  as  follows; 

1,  The  Lakes  and  Si vers  Improvement  Act 

2„  The  Public  Lands  Act 

3.  The  Water  Powers  Regulation  Act 

4.  The  Bed  of  Navigable  Waters  Act 

Under  The  Lakes  and  Rivers  Improvement  Act,  approval  must 
be  obtained  of  the  site  and  the  plans  of  a  dam  before  construction 
takes  place  regardless  of  whether  the  structure  is  to  be  erected 
on  privately-owned  or  public  lands ,  thus  providing  for  adequate 
capacity  and  outflow  of  the  reservoir.     This  Act  further  provides 
for  the  regulation  of  water  levels  other  than  those  on  provincial 
boundary  waters.     These  latter  waters  are  under  the  jurisdiction 
of  the  International  Joint  Commission,,     The  waters  of  the  Lake 
of  the  Woods  and  Lac  Seul  are  under  the  control  of  the  Lake  of 
the  Woods  Control  Board.     The  Trent  Canal  System  is  under  the 
jurisdiction  of  the  Government  of  Canada,, 

Under  The  Public  Lands  Act,  the  Minister  of  Lands  and 
Forests  has  within  his  jurisdiction  the  management,  sale  and 
disposition  of  all  public  lands  and  forests 0     This  Act  has  very 
wide  application,  providing  for  such  things  as  the  zoning  of 
lands  as  open,  deferred,  closed;  the  penalty  for  unauthorized 
filling  in  of  land  covered  with  water;  and  agreements  with 
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municipalities  for  the  management  and  control  of  beach  lands*  It 
provides  also  for  management  of  land  under  water  in  the  Great  Lakes 
out  to  the  International  Boundary. 

The  Water  Powers  Regulation  Act,  imposes  a  duty  on  the 
owner  of  a  water  power  to  ensure  its  economical  and  efficient 
use  "by  him„     All  the  agreements  for  use  of  water  power  on  Crown 
Land  are  written  and  administered  by  the  Department  of  Lands  and 
Forests „ 

The  Bed  of  Navigable  Waters  Act  is  the  statute  which 
deals  with  the  title  to  the  beds  of  navigable  waters 0 
Programs  of  the  Department 

It  is  essential  that  good  water  be  available  for  the 
successful  carrying  out  of  fish  and  wildlife  management  programs 
which  are  dependent  on  adequate  wetlands  and  water  areas.  The 
department  has  recently  undertaken  a  land  acquisition  program 
included  in  which  are  areas  suitable  for  fisheries  and  wildlife 
management » 

Another  activity  of  the  department  is  the  construction 
and  reconstruction  of  dams  for  water  retention.     In  particular 
hundreds  of  old  dams  built  by  the  early  lumber  men  are  being 
reconstructed  as  such  dams  decay  and  are  abandoned 0 

Capital  expenditures  in  the  order  of  $7  million  and 
maintenance  and  repairs  amounting  to  Si  million  have  been  expended 
on  about  85  dams,  the  initial  costs  of  which  varied  from  $10,000  to 
$350,000.     In  addition,  many  small  temporary  and  experimental 
dams  are  constructed  annually  by  the  department  at  much  lesser  costs „ 
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The  aerial  survey  of  Ontario  up  to  53°  N.  Latitude  and 
subsequent  re-surveys  gives  for  the  first  tine  in  our  history 
an  up-to-date  inventory  of  Ontario's  lakes  and  rivers.  North 
of  53°  No  Latitude,  the  survey  was  done  by  the  federal  government 
so  that  Ontario  has  photographic  records  of  all  her  surface 
water  resources, 
Department  of  Municipal  Affairs 

The  administration  of  The  Drainage  Act  is  the  res- 
ponsibility of  the  department.     This  involves,  chiefly,  the 
supervision  of  grants  provided  for  under  The  Act„ 
Department  of  Public  Works 

Although  the  Ontario  Department  of  Public  Works  is  not 
responsible  for  the  initiation  of  water  resources  programs  on 
its  own,  it  assumes  the  responsibility  for  the  construction  and 
maintenance  of  locks,  dams,  and  navigable  channels  in  many  inland 
waterways  at  the  request  of  various  government  departments, 
particularly  the  Department  of  Lands  and  Forests 0 

SUMMARY; 

In  summary,  it  may  be  stated  that  many  departments  of 
government  are  engaged  in  programs  related  to  one  or  more  aspects 
of  water  resources  management.     The  concern  of  the  government  for 
the  water  problems  facing  its  people  is  expressed  in  the  many 
grants  and  services  that  have  been  made  available  through  its 
various  agencies. 

It  should  be  emphasized  that  the  government  is  sparing 
no  effort  in  its  determination  to  deal  effectively  with  its  water 
problems.     The  recent  regrouping  of  several  agencies  involved  with 
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water  and  conservation  programs  under  one  Minister  indicates 
recognition  of  the  need  for  co-ordinated  action  in  the  field  of 
water  management „ 

I  have  not  attempted  in  this  address  to  attach  any 
priority  of  relative  importance  to  the  responsibilities  dis- 
charged by  various  departments  and  commissions.     Some  may  be  of 
great  concern  because  of  emergencies  or  occurrences  at  one  time 
and  of  less  concern  at  another,,     However,  all  of  the  divisions 
charged  with  responsibility  in  this  sphere  have,  in  the  light 
of  long  experience,  been  shown  to  be  needed  in  the  management  of 
our  water  resources  in  the  Province  of  Ontario,  and  their 
establishment  has  proven  to  be  necessary  and  wisec 

As  the  Honourable  Mr.  Robarts  has  mentioned  the 
representatives  from  all  of  the  jurisdictions  who  are  in  atten- 
dance here  to-day  have  to  deal  with  varying  situations  and  have 
different  interests „     Moreover  they  have  their  own  ways  and 
means  of  coping  with  difficult  conditions.     We  have  a  common 
problem,  however,  in  lowered  lake  levels  as  they  affect  our 
shores,  and  dropping  water  tables  inland,,     I  hope  that  the 
proceedings  of  this  Conference  will  be  of  assistance  to  all  of 
us  as  we  consider  together,  and  exchange  information  on  the 
subjects  which  are  introduced  for  discussion. 
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MRo  R„ J0   BOYER ,  MoP.P0 , 
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The  Hydro-Electric  Power  Commission  of  Ontario 


Introduction 
Mr o  Chairman ; 

As  you  have  stated,  the  particular  subject  that  I  am  to 
deal  with  at  today's  conference  is  a  review  of  present  and  past 
Great  Lakes  Water  Levels  and  their  effect  on  Ontario  Hydro 
installations » 

We  who  live  around  the  Great  Lakes  are  well  aware  of  the 
variations  that  occur  from  time  to  time  in  the  levels  of  the  Great 
Lakes o     Twelve  years  ago  the  lakes  were  all  very  high  and  the 
problem  that  concerned  us  was  flooding  damage .     Nowc,  all  the  lakes 
except  Superior  are  at  low  levels 0     Lake  Michigan-Huron  is  at  a 
level  lower  than  any  recorded  in  the  last  hundred  years .     Indeed , 
this  is  the  chief  reason  that  prompted  Honorable  Mr,  Robarts  to 
call  a  conference  at  the  present  time  to  review  our  water  management 
problemc     In  view  of  the  great  importance  of  the  effects  of  wide 
variations  in  Great  Lakes  levels  9  the  Ontario  Government  asked 
that  Ontario  Hydro  review  this  subject  in  the  light  of  our  special 
concern,  to  determine  the  causes  of  the  changes  in  the  levels,  and 
to  suggest  remedies  that  might  be  considered,, 
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Ontario  Hydro  -  General 

Ontario  Hydro,  which  is  the  popular  name  for  The  Hydro- 
Electric  Power  Commission  of  Ontario ,  operates  under  The  Power 
Commission  Act  of  1907  giving  effect  to  the  principle  that  the 
water  power  of  Ontario  should  be  conserved  and  developed  for  the 
"benefit  of  the  people  of  the  province „     We  are  a  separate  entity, 
a  self-sustaining  public  concern  endowed  with  broad  powers  to 
produce ,  buy  and  deliver  power  throughout  the  province,  and  to 
perform  certain  regulatory  functions  with  respect  to  the  municipal 
electrical  utilities  Ontario  Hydro  serves 0     Under  provincial  legisla- 
tion, the  Commission  has  a  mandate  to  produce  and  supply  electricity 
at  the  lowest  cost  consistent  with  sound  financial  practice  and 
satisfactory  service • 

Ontario  Hydro  now  supplies  about  90%  of  the  electrical 
energy  consumed  in  Ontario  and  is  able  to  call  upon  resources 
totalling  in  excess  of  seven  million  kilowatts .     We  operate  65 
hydro-electric  plants  on  majiy  rivers  throughout  the  province • 
These  hydro-electric  plants  have  a  total  dependable  capacity  of 
over  five  million  kilowatts  and  represent  an  investment  of  over 
$1-1/4-  billion0     While  thermal  electric  generating  stations  are  now 
necessary  to  meet  the  increasing  loads,  the  remaining  hydro-electric 
resources  are  being  steadily  developed,,     Two  hydro-electric  stations 
are  now  under  construction  in  the  further  harnessing  of  the  Mattagami 
River  in  Northern  Ontario o 

Efficient  water  management  is  essential  for  maximum  power 
production*,     For  this  purpose  over  30  storage  dams  have  been  con- 
structed throughout  the  province  and  are  operated  by  the  Commission0 
These  dams  conserve  water  by  impounding  the  spring  floods  and  in  so 
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doing  frequently  reduce  the  damage  that  would  otherwise  occur 
downstream  from  flooding  and  erosion,.     Also  to  obtain  information 
for  the  efficient  use  of  the  water  power  resources,  programs  for 
the  measurement  of  snow  fall,  rain  fall,  ground  water,  water  levels 
and  stream  flows  are  carried  out  in  co-operation  with  Government 
Departments  and  Agencies 0 
Effect  of  Fluctuations 

In  a  predominantly  hydro-electric  system  such  as  ours  in 
Ontario,  fluctuations  in  river  flows  and  in  water  storage  levels 
affect  power  production     This  is  true  throughout  the  province,  and 
can  be  examplified  well  by  consideration  of  our  power  installations 
on  the  Great  Lakes  systemc     Ontario  Hydro  has  major  power  develop- 
ments on  this  system,  at  Niagara  and  on  the  Sto  Lawrence  River . 
The  installed  capacity  of  these  sites  totals  over  three  million 
kilowatts  and  the  investment  totals  $3/4-  billion,,     In  the  case 
of  the  Great  Lakes  installations ,  variations  in  lake  levels  mean 
variations  in  flow  available  for  power  production .     The  year  1963 
was  one  of  the  lowest  on  record  and  it  is  interesting  to  compare 
our  output  at  Niagara  and  Sto  Lawrence  in  1963  with  that  which  would 
have  resulted  from  the  average  flows  of  the  last  hundred  years i 

Power  Output  1963     . . . .   16,160,000  Megawatt-hours 

Power  Output,  average  100  years   ..........  19,640,000  Megawatt-hours 

Loss  in  Output 

compared  to  average   3  ,4-80  ,000  Megawatt-hours 

"Value  of  Replacement  Power       ............. $10 ,300 ,000 

Equivalent  tons  of  coal 

required  for  replacement     .......       1,4-00,000  tons 
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While  variations  in  flow  and  power  output  must  be  expected,  the 
magnitude  of  the  economic  effect  of  level  variations  indicates  their 
importance o     Ontario  Hydro,  is  therefore,  vitally  interested  in 
the  efficient  regulation  and  conservation  of  water  resources . 
Stabilization  Fund 

While  it  is  impossible  to  control  the  weather  and  water 
level  and  flow  fluctuations ,  Hydro  does  have  a  means  of  absorbing 
the  higher  cost  of  production  during  a  period  of  low  water  conditions 
without  passing  them  directly  on  to  the  customer,,     ftany  years  ago 
Hydro  established  a  rate  stabilization  and  contingency  fund  for 
the  purpose  of  preventing  fluctuations  in  costs  due  to  abnormal  and 
non-recurring  items  of  cost  resulting  from  variations  in  stream 
flow,  unpredicted  economic  conditions,  abnormally  high  foreign 
exchange  rates,  and  major  storm  damage.     A  review  was  made  of  stream 
flow  and  water  storage  conditions  over  a  period  of  almost  one 
hundred  years,  for  which  records  were  available.     This  indicated 
that  increases  and  decreases  in  river  flows  and  water  storage  levels 
usually  averaged  out  over  a  ten-year  periodo     The  Commission,  therefore, 
adopted  the  policy  of  withdrawing  money  from  this  reserve  according 
to  an  established  formula  during  years  of  poor  water  flows,  and 
replenishing  the  fund  during  years  of  better  than  average  conditions . 
In  1963  a  withdrawal  of  3-13,000,000  was  made  from  this  rate  stabili- 
zation and  contingency  fund  in  respect  to  the  added  fuel  which  had 
to  be  burned  to  replace  unavailable  water.     For  this  reason  the  cost 
of  the  additional  coal  burned  had  no  effect  on  power  rates.  The 
total  reserve  fund  as  of  December  31,  1963  stood  at  some  1123,000,000 
and  is  available  for  future  use  to  absorb  various  types  of  abnormal 
or  non-recurring  costs,  including  low  stream  flows. 
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The  method  which  Ontario  Hydro  has  established  to  meet 
low  water  special  costs  has  "been  a  success  over  the  years,  and  it  is 
possible,  in  our  opinion,  to  give  reassurance  that  the  fund  will  be 
able  to  fulfill  its  purposes  for  some  time  to  come<> 
Misinformation 

In  a  subject  as    complex  as  the  reason  for  fluctuations 
in  the  Great  Lakes  levels,  it  is  perhaps  inevitable  that  a  good  deal 
of  misinformation  exists.     I  might  take  this  opportunity  to  refute 
at  least  one  erroneous  statement  that  the  low  levels  have  been  due 
to  power  developments  removing  more  water  from  the  lakes  than  nature 
was  adding  to  them*     This  is,  of  course,  completely  untrue.  Lake 
Superior  is  regulated  by  the  International  Joint  Commission  and  its 
discharge  is  determined  by  that  body.     There  is  no  man-made  control 
at  the  outlets  of  Lake  Huron  and  Lake  Erie  and  power  developments 
in  no  way  affect  the  levels  of  these  lakes.   (While  water  is  diverted 
at  Niagara  Falls  for  power  production  and  a  control  dam  exists  above 
the  Falls,  this  dam  is  particularly  to  regulate  flow  over  the  Falls 
and  the  water  levels  in  the  river  and  does  not  affect  the  levels  of 
Lake  Erie.) 

With  regard  to  Lake  Ontario,  regulatory  works  do  exist  at 
the  St o  Lawrence  River  in  connection  with  the  St.  Lawrence  Seaway 
and  Power  Project,  but  the  flow  released  is  determined  each  week  by 
the  National  Government  Agencies  under  the  direction  of  the  Inter- 
national Joint  Commission.     The  amount  of  the  release  is  determined 
from  a  regulation  method  which  takes  into  account  the  interest  of 
all  users o 
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I  ask  you  to  note  that  the  level  of  Lake  Ontario  is  now, 
this  month,  almost  one  foot  above  what  it  would  have  "been  had  the 
St.  Lawrence  Power  Project  not  been  constructed.     It  should  also 
be  said  that  the  level  of  Lake  Ontario  has  risen  more  than  two  feet 
in  the  last  three  months .     Obviously,  therefore,  power  development 
is  not  removing  more  water  from  the  lakes  than  nature  is  adding  to 
them,  but  on  the  contrary  is  benefitting  Lake  Ontario  by  raising 
levels  that  would  otherwise  be  very  low„ 
Review  of  Factors  Affecting  Lake  Levels 

As  obviously,  power  developments  are  not  causing  the 
variations  in  lake  levels,  I  will  outline  briefly  the  factors  that 
do  affect  the  levels 0 

It  is  of  interest  to  review  the  variations  that  have  occurred 
in  the  lake  levels  in  the  last  hundred  years.     Accurate  measurements 
have  been  taken  on  all  the  lakes  since  1860,  and  on  the  large  graph, 
used  through  the  courtesy  of  the  U.S.  Lake  Survey,  may  be  observed 
the  variations  in  mean  monthly  levels  that  have  occurred  since  that 
date  to  the  present  time  for  all  the  lakes.     The  long-term  average 
level  is  shown  for  each  lake,  and  when  the  lakes  have  been  above  this 
level  it  is  coloured  blue,  and  when  the  lakes  have  been  below  this 
level  it  is  coloured  redo     This  graph  points  up  the  consistent 
variation  that  occurs  in  the  lake  levels  and  the  periods  during  which 
high  water  and  low  water  occur.     In  general  it  may  be  noted  that  the 
period  before  1900  appears  to  be  one  of  higher  levels  than  the  period 
after  1900 .     It  is  also  apparent  that  Lakes  Michigan-Huron  in  the 
last  40  years  have  been  much  lower  than  in  the  preceding  period.  A 
careful  examination  of  this  graph  shows  that  over  the  period  of  record 


a  maximum  observed  range  in  mean  monthly  levels  of  the  various  lakes 

is  as  follows: 

Lake  Maximum  Observed  Range 

In  Mean  Monthly  Level 

Superior  4.07  feet 

Michigan-Huron  6.33  feet 

Erie  5o27  feet 

Ontario  6.61  feet 

Other  graphs  have  been  prepared  plotting  the  mean  yearly  level  on 

each  lake  over  the  period  of  record,  and  also  on  the  graph  have  been 

plotted  the  progressive  mean  elevation  starting  from  1860  and  from 

1900 0     This  mean  elevation,  since  1860,  is  determined  by  starting  in 

1860  and  adding  each  year  progressively,  and  averaging  back  to  1860 

in  each  case.     Examining  these  charts  it  will  be  noted  that  Lake 

Superior  has  actually  risen  slightly  over  the  period  particularly  in 

the  last  60  years «     This  undoubtedly  is  due  to  regulation  at  the  outlet e 

In  considering  Lakes  Michigan-Huron,  however,  it  may  be 

noted  that  there  has  been  a  considerable  decrease  in  levels  in  the 

last  hundred  years,  particularly  in  the  last  70  years „ 

Lakes  Erie  and  Ontario  similarly  have  lowered  slightly  over 

the  last  hundred  years,  but  have  remained  relatively  constant  on  the 

average  in  the  last  60  years „ 

In  an  effort  to  analyze  the  reason  for  these  changes,  on 

these  graphs  have  been  plotted  the  average  annual  precipitation  on 

the  drainage  basin  of  each  lake  since  1900  and  the  inflow  from  the 

lake  immediately  upstream.     These  graphs  indicate  that  on  the  average 

the  long-term  precipitation  has  not  altered  appreciably,  but  that 


variations  from  year  to  year  have  a  large  effect  on  the  levels  of 
the  lakes c 

While  there  is  a  general  correlation  evident  between  water 
level  changes  and  inflow  and  precipitation,  there  are  at  times  changes 
which  are  not  explainable  from  these  factors.     Other  factors  must 
be  affecting  lake  levels » 

I  will  very  briefly  summarize  the  other  known  factors  and 
their  effects; 

(a)  Evaporation  -  Evaporation  is  not  easy  to  determine  accurately 
and  we  do  not  have  an  historical  record  such  as  for  precipitation 
Studies  indicate,  however,  that  the  rate  of  evaporation  may 

be  in  the  order  of  two  to  three  feet  per  year  for  each  lakeQ 
This  may  be  a  very  large  factor  and  undoubtedly  evaporation  is 
higher  when  precipitation  is  lower  and  vice-versa,  and  therefore, 
would  appear  to  magnify  the  effect  of  precipitation,, 

(b)  Diversions  -  A  great  deal  of  discussion  has  taken  place  over 
the  years  on  the  effect  of  diversions  on  lake  levels  and 
certainly  diversions  do  affect  the  levels.     The  Chicago  Diversion 
which  began  in  1900,  is  generally  cited  in  this  regard,,  The 
diversion  reached  a  maximum  of  10,000  cfs.  in  1928  and  the  Corps 
of  Engineers  (U„S.  Army)  estimate  that  its  maximum  lowering 
effect  on  the  lakes  was  as  follows: 

Michigan-Huron  0»65  ft. 

Erie  0.41  ft. 

Ontario  0o42  ft. 

The  diversion  was  reduced  in  later  years  and  from  1939  to  date 
has  averaged  3,100  cfs.     The  effect  of  the  present  diversion 
is  a  lowering  of  Lake  Michigan-Huron  of  0.23  ft;  Erie  0.14  ft. 


and  Ontario  would  be  0,15  ft.   if  the  lake  were  not  regulated . 

As  you  know  Ontario  Hydro  constructed  the  Long-Lake  Diversion 
into  Lake  Superior  in  1939  and  the  Ogoki  Diversion  in  19^3; 
since  then  these  diversions  have  averaged  5»000  cfs»  into 
Lake  Superior . 

The  Welland  Canal  diverts  water  from  Lake  Erie, 

Taking  all  these  diversions  into  account,  it  has  been  computed 
that  the  effect  on  Lake  Superior  would  be  a  raising  of  0*25  ft« 
if  the  lake  was  not  regulated.     On  Michigan-Huron  a  raising 
of  0.4-4-  ft;  on  Lake  Erie  a  lowering  of  0.23  ft.  and  on  Ontario 
a  raising  of  0.09  ft,  if  the  lake  was  not  regulated.  It 
must  be  concluded  that  while  at  one  time  the  effect  of  diversions 
on  the  lakes  may  have  been  considerable,  the  effect  now  is 
small  in  relation  to  the  natural  effects. 
Channel  Changes  -  Additional  channel  changes  which  have 
affected  lake  levels  have  taken  place  at  the  outlet  of  Lakes 
Superior ,  Huron  and  Ontario  and  as  Lakes  Superior  and  Ontario 
are  now  regulated,  only  those  affecting  Lakes  Huron-Michigan 
are  important.     The  channel  changes  at  the  outlet  of  Lake  Huron 
have  been  made  for  navigation  purposes.     Their  total  effect 
is  not  accurately  known 0     It  is  understood,  however,  that  there 
may  be  a  lowering  of  up  to  half-a-foot  from  this  cause.  There 
are  reports  that  a  considerable  dredging  of  the  St.  Claire 
River  took  place  in  earlier  years  and  this  may  have  had  an 
additional  effect  on  the  levels.     It  is  understood  that  compen- 
sating works  are  planned  to  counteract  some  of  this  effect, 
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Earth  Tilt  -  Earth  crustal  movement  has  been,  and  is , 
taking  place  throughout  the  lakes,  and  over  the  period  of 
water  level  record  its  effect  is  appreciable.,     In  general  this 
crustal  movement  comes  from  the  fact  that  the  glaciers  rested 
in  this  area  at  one  time  and  the  earth's  crust  is  still  ad- 
justing to  the  removal  of  this  great  weight „     In  general 9  the 
earth's  surface  is  tilting  down  towards  the  west  with  the 
result  that  for  lakes  having  an  east/west  longitudinal  axis 
such  as  Lakes  Ontario,  Erie  and  Superior,  the  westerly  ends  are 
sinking  with  respect  to  their  outlets  and  depths  are  progressively 
increasing c     In  Lakes  Michigan-Huron,  the  Chicago  and  western 
Lake  Michigan  shores  are  sinking  relative  to  the  lake  outlet 
resulting  in  progressively  greater  depths,  while  the  Georgian 
Bay  area  is  rising  resulting  in  progressively  shallower  depths „ 
In  general,  the  maximum  rate  of  rise  or  fall  does  not  greatly 
exceed  one  foot  in  a  hundred  years 0 

General  Conclusions  -  From  this  review  it  may  be  concluded  that 
the  natural  factors  such  as  precipitation,  runoff  and  evaporation 
are  the  main  factors  causing  fluctuations  on  lake  levels . 
Other  factors  such  as  diversion,  channel  changes  and  earth  tilt 
have  an  effect  on  lake  levels,  but  the  effect  is  relatively 
small o     It  may  be  expected  that  the  lake  levels  will  continue 
to  vary  widely  due  to  natural  causes „     In  examining  the  individual 
lakes  it  would  appear  that  Lake  Superior  has  not  lowered  over 
the  period  of  record,  but  has  risen  slightly  due  to  regulation. 
Lake  Erie  and  Lake  Ontario  have  lowered  slightly  compared  with 
the  pre-1900  period,  but  over  the  last  60  years,  on  the  average, 
have  not  changed  greatly .     Lakes  Michigan-Huron,  however,  are 
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distinctly  lower  than  during  the  pre-1900  period  and  have 
continued  to  drop  in  later  times .     It  is  obvious  channel 
changes  at  the  outlet  must  have  "been  the  main  cause  in  this 
continuing  decline. 
Consideration  of  Possible  Remedial  Measures 

I  gave  an  indication  earlier  of  the  economic  effect  on 
power  production  of  the  reduction  in  lake  levels.     Everyone  is  aware 
also  of  the  difficulties  which  occur  to  navigation  and  riparian 
owners  when  levels  are  especially  low.     Also  when  levels  are  high, 
damage  is  inevitable  due  to  wave  and  erosion,,     Undoubtedly  benefit 
would  result  if  measures  could  be  taken  to  reduce  the  extremes  of 
stage  which  occur  both  in  low  and  high  seasons.     It  is  proposed  only 
at  this  conference  to  indicate  several  measures  which  might  be 
considered  in  alleviating  the  difficulties, 
Short-Term  Measures 

The  immediate  problem  is  one  of  very  low  Lakes  Huron-Michigan 
levels  with  the  possibility  that  the  already  low  Lake  Erie  and  Lake 
Ontario  levels  may  become  still  lower.     As  Lake  Superior  is  regulated, 
and  as  its  levels  are  relatively  high  due  to  regulation,  and  more 
favorable  precipitation  than  the  other  lakes,  it  would  seem  quite 
possible  to  release  some  storage  from  Lake  Superior  which  would 
materially  assist  the  levels  of  Lakes  Michigan-Huron  and  also  would 
confer  considerable  benefit  in  due  course  to  the  lower  lakes.     It  is 
believed  this  can  be  done  without  detriment  to  Lake  Superior  in  view 
of  the  present  happy  situation  as  to  the  level  of  that  iake0     I  am 
authoritatively  informed  that  the  International  Joint  Commission 
came  to  this  decision  in  the  past  few  days  and  will  release  additional 
water  at  the  rate  of  10,000  cfs„  from  Lake  Superior.     A  question  for 
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consideration  is  a  possible  increase  in  this  rate  of  flow  which  would 
be  most  valuable  and  would  seem  quite  feasible  in  view  of  the  increasing 
favourable  conditions  in  that  area. 

Another  short-term  measure  which  might  be  considered  but  I 
think  should  be  approached  with  some  caution,  is  the  possibility  of 
Cloud  Seeding  to  increase  rainfall  on  lakes  with  deficient  levels „ 
It  does  appear  that  this  procedure  has  proven  to  be  successful  in 
other  areas  and  its  use  should,  at  least,  be  considered  in  this  regard „ 

Long-Term  Measures 

The  construction  of  regulating  structures  at  the  outlets 
of  Lake  Huron  and  Lake  Erie  would  permit  all  the  lakes  to  be  regulated 
and  a  comprehensive  regulation  plan  to  be  developed »     Such  a  plan  must 
of  necessity  be  very  complex  as  all  interests  are  not  compatible  and 
an  extensive  and  co-ordinated  study  will  be  necessary  in  its  develop- 
ment o    Here  again  considerable  caution  must  be  exercised.     For  example, 
if  the  storage  ranges  of  the  lakes  were  to  be  compressed  too  much 
for  the  benefit  of  riparian  interests ,  then  the  great  natural  storage 
effect  would  be  reduced  and  would  damage  other  interests  such  as  power 
and  downstream  installations.     However,  a  comprehensive  overall 
regulation  plan  having  in  mind  all  interests  involved  would  confer 
great  benefits  on  all  interests  and  it  is  considered  to  be  essential 
for  the  future 0 

Diversions  of  flow  into  the  Great  Lakes  basin,  particularly 
from  Northern  areas,  have  been  advocatedo     Undoubtedly  such  diversions 
of  flow  into  the  lakes  would  confer  benefits  during  low  flow  periods. 
Such  schemes,  however,  would  require  careful  economic  study.  Indica- 
tions are  that  any  substantial  diversion  would  be  enormously  expensive 0 


